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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate large-area and 

high-density plasma, in a processing plasma processor 
used for CVD (chemical deposition), etching, or an ion 
source. 

SOLUTION: In the processor, conductive parallel plates 
sandwich a dielectric substance 14, and at least one of 
them is a porous plate 1 5 in which small holes 1 6 with 
diameter much smaller than an introducing wavelength 
are regularly arranged, transmits microwave into the 
dielectric substance, and generates high-density and 
uniform plasma using evanescent wave leaking from the 
small holes 16. Therefore, even board with large area can 
be processed speedily and uniformly. 




LEGAL STATUS 

[Date of request for examination] 10.03.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



Best Available Copy 



http://wwwl 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAxUaOAcDA41 0247598... 2005/06/01 



Searching PAJ 2/2 ^— v 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAxUaOAcDA41 0247598... 2005/06/01 




(i9)B*Hi*wjt (jp) (12) i8t |§ ^ ^ (A) aiymummtmrn^ 

#^^10-247598 

<43)iiMB ¥^10^0998) 9^ 14 B 



(51) Intel.' S*MSB* F I 

H0 5H 1/18 H0 5H 1/18 

C 2 3 C 16/50 C 2 3 C 16/50 

C 2 3 F 4/00 C 2 3 F 4/00 D 

H 0 1 J 27/18 H 0 IJ 27/16 

HOIL 21/205 HOIL 21/205 

^f»« 7Mf« m^momio ol (^ s m) jmMizm< 



(21)mH»^ #S¥9-49420 


(tdwisa 


000005821 








(S&mmB ¥«9¥(1997)3^4B 




*iRfl?nATff:#:^raSi006«« 




(72) 


M m 


»mms3o^mi^am^smf) 1996^9^75 %t 




mi}imjmi^0mmtic=m 3 tsio# 1 


affiA«ffl4&a^S!ff» ri996^ (¥J«8^) 






simmmmm^^mmsi^m&^mtk no. u 


(.72) 


^ H ^ — 






m5a»¥J^^i:»fiTB2-io R132 




(74)f^A 





(57) [mm] 

[sm: cvD ({tm«) . -{t>m 

/ML 1 8 =&«Hrje«j(cM'</c|J?L« 1 5 {OS o T*s 0 . m 




Best Available Copy 




1 

tcm 1 (OMWt . 1^ 1 <D^mc>!+Lrfjia:7"7;^-7:^)j£ 

If 5^ej^{s*#^m<b ^fii^. 'pf£ < t ^wmm 1 (Dm- 

L/cm58jffi*SmgB:y;^tcEIJj]nS C i J: 13 

\<Dmwt. Bfrfa:7'7x'-7^Srttcsi^6nMfa^i 
i *tis] 0 fcM 2 i > Bijiam 1 (omw^ t 

l|2©«»^g<t®MtcSt:te.n/c^^<*<b. miia^lif* 
< <i: 4>l(riail 1 o^f*«mia^^ig<DjggJ: oSai^S© 20 

tBK©:^^Xvi®. 

5x-7ag, 

[i»*3I5] mi©^f*im2©2ii*i-C^jg'g^«l 30 

)S-r'&if5t<]B 1 4<Di<i-rn*Hcfetg®7"7X-7j!i, 

[ti^as: ;^/X(CEnflP3n^)V^i'Cij^«. 

•^x-v-as. 

X-^jlSfcSstLT. Mtcr^'^X-^^RRSrtJcfl^L/c:/^ 40 
X-7 (C^ff ^EPflnU r 'f :t > b*- A^r^fiST SMffi*. 

Ci*#« 1 0 ] If *Ji 1 ti^t^ 7 <Dt,^fn*Hcfe4go7" 
7XvilgK:M0-C. 7-7Xv^JiKS»« 

tgj&^^a 3 tir 4 ^ X vjailS^a, 

[0 0 0 1 ] 



!||^1 0-247598 

x-7^fta$ig«:08-r * *>©-c* ^. 

[0 002} 

©cf© 1 '3{C«Sjg?**'JfflL/fc:/7X-7*aai|g*3* 

^'j.>XT> Kf-i'^Pi^-A, 1112^. p. 7 6 
9, 1 9 9 4^? (K. Komachi, Journal of Vacuum Scie 
nee & Technology A.Vol. 12, p. 769(1994)) 5? f CI* 
WTJCkE'^?. J; ^iC-v'.f i7 PiS5:iSf*±©Sfmmg(C^ 

[0 00 3 ] C©J: ^5 Aj:tJe*cD7'^Xviaa^^©— W 
iL.r«Sl 1 «C7K-rfe©*s&^,, 01 1 WtJ£3fc©:7*-7 

xvsiiaiig©si&s©»tffii3^^f fc©-c&s. SI 
gtmp. 4W;</x^An. su-^^-^Pie^reaersjg 

^vxs©ffl(c«=r+ •y:7'9*sg:i^6,nrt>&. 

[0004] ii(±©J: ^K«fii4Snfcti£*©7'7Xv«i 

Siisccoi^r. «T-e©ilif'pic-:>t,>t:i^Bj-r5, s 

■r> ;t/X^AP4?:aL.t:T>'Urf>-?>®?^©J:^^c*'X 

?&30Pa (^N*x*ji/) ssK^^Kc^A-r^.. ;xtcsg 
6 1 mwm. 7 ©wa*i J; D^R^t^ts 7 1 +> 

^ 9 ©IHB-CSSf 1/ ^C3&s 7 ©l^gp?: JPHiffi 

<bL. rejigs, ccr-, ^^<*ffi7 i^^^-t-vXQi© 

^Ill?*^Jil^M^Wcc«a 0««:^|6]tc«jS©JK4 1 e. 

7SffltcvQ-oret5-?)?g<kAj:SC<!:*5-c#, cn^:-^ 
{c*®^giPf^-cc!'S, c©»S^. i>''f4^-fe> hiS^©=¥" 

•f 7"9ffllJ'^©ttA^3«j^S®S (2.45CH2©-7^ 
Pjg^T-«*^12.4ctn) ii^c-2)©-C\ :^7 7X^?:]gilL.-rX 
^^Slrttc4>iin(±lT. C©J:>'^'*■b> hjfitCj:OX 
1 rt-caiA;</x©SJtfi*sec 0 . Xvj&siJiK 
■r-S. C©7*^Xv4i4CSI^L/fc-^:if->-^t§tt-^^iC|^ftn; 
iiS«t 2 3 e. T C i CCJ: 0 jjfe^ ^£ i © 7" 7 X-7Mffi?r 

[0 00 5] 




[0 00 6] *^Hj«±iese*<DFpijii**^i^-r5^5CD 

[0 00 7] 

la y ^ X v^^©jf fflijtct^sm 1 ©^f* t h -o 

i-rs. 20 

[0 00 8] C©«)iKKJ:or> K□Ai6^^L//cx>'^• 

ids-c^. :^®«©»«T4>ig3l«:J^-K:iaa-r €.£:<!: 
[ 0 0 0 9 ] :*:^a>^©SiJ©!!g«-CW. T'^X-^Sfe 

[0010] 

[|feB^©lliScDff$M] *i6?i©w*i® 1 (ciai£©^Bj 
;:/-7X-7;&#6^-r-5)ti?)©^x*siiJ^-r6::^^Xv 

©i. luia:7*5Xvi^S«:g^Lr^W<E.n/clll©i» 
. H 1 ©2^^«:>t* Orf;g27"7X-7afiKSi«JS>f* 

m-cmm 1 ©^^^isi^tisj tfcgtw p>nfc02 ©«(* 

i. Buiai^i©^{*Si^2©*ft^i©ratcsw6n 

eit^Si^m. ^J>:&< <b4)mrie^i©^m*Btifas 40 

iliS©ies J; «5 SuS©raP?:Wr ^ ^ cc L-fc 4>©-c 

•SC itC J: 0 B^riB7••7X•7^^^C7•^Xv?r^^3•^^ 
-5it>0^^ffl«r*•rS. 

[0011] *#eHj©is*:^2cciaig©f6Hj«. ^5X 

v^:»^-rSfcfe©;t^Xj!>lSijat-^7-7X^^^<!:. 
■?"7XviJjRStC:<fX=&a»A-rS:«/X2»A*Si. Mia 

7'7X-74fiS^rttca:w6ti/cili©^f*<h. Mia7*7 
xv^srt^c^t^ e.nBufBii 1 ©»<*«<!: >!^l^i] K^fcm 

2(DMWt. Miia01©^^im2©^(*®t©ffloc 50 



^^^1 0-247598 

iS:WP>n/cil«(*i. HuiaglStlcF«g«:®e?S^:e)ll3i* 
tch<Dx-$> *) > ffifiagan^aia o/c^iijg?*^sBufB;(/x«: 

EUftD S n -5 C <t CC «fc 0 B5IB 7*7 Xv^figSK: ^ ^ Xv €r 

[0012] :!^mM<Dm^m3icsim(DmMit. smm 
1 * fcit 2 tais©:^^ x-^'jgKcfct.it: , m 1 ©#(*j^af 
^2 ©»*(*. |gHili±{ci3S$tiytRigfSIJ*ttc<fcO«l^ 

[0013] :^%HJ©ig5}cffl4 fc8BiS©»BJ«, itj^ll 

1 3 ©i,^-rn*nciBtg©r''-5 xvii^.icfcoir . II 1 
(DrnwRvxt Mtm 2 ©!g«j«:ffif^©gip*wt-4 cfc 

^(CLi^c€)©-C*5. 

[0014] 7^mm<DI$^m5 M:iB«©SIW«. iS*31 

i35>e>4©i,i-m*Hcie4s©:7'^x-7agtcte(,ir, m 1 

[0015] :^^m<Dm>i^me ^cieisic^ga^ji, it^ii 
i*»i3 5©»,i-rn*>K:ialS©:?'5XvMK:te«,jr. 

■r'2)J;5«:L/fc4>©-c$>-5. 
[0016] *f6Hj©«^a7 K:iaiS©|Ei|g«. if^il 

i;<)ie)6©t,i-m*'tciasg©7'-7Xvj!S{ctet»-c. mm 

[0017] *B?«©W#JS8 (cia*!c©l6H^». if^^ 
l*»6 7©c»-rnAotctat8©:?'^Xvi!^«:tec»-c. //X 

©rS)*. 

[0018] *l6HJ©ig^^9 {CBa«©^HJ«> 

1 *i ^ 7 ©Ci-rti*'{ciatg©:7'^ Xvj!^{c*t br . Ktc 

7'^X-v'^)?K^Ft3:c|6^L//c7'7Xv{cmBE?:EnflnL-C 

[0019] *fgH^©if*3B9 iiciat!{©ieB>««, smm 
lifihi ©t^-rnAHciais©-?"-?' xvagtc>pt lt, -y^ 

B«§aX^^I*9K:, «AHl»iS*i9:BL/'C:/7X-=?MiI 
^S<fcO{cL.fc4>©-c*>»3, l§PA^^isnH5-c< €>^« 
i^-c. J^-i«l5)Sw:7-^Xv?:^i5-t±^c:id5-c|f. 

[0 02 0] (msosJ,^ 1 ) UT^mnom 1 ©uss 

©Jf$SgCC-oi,^-C, HM?:#ML'^C7!>S6iSi?Q-r&. 01. 

ia2». -en-en. *»B^©»i©si;te©j&«i©7*^x 

^) ©»rffiJ*l!iSi»rffiS€:^T. 0 1 &a^-a2 

-C. 1 l«i|i|5l«|:^=i>tf^^-C. ^l©i!S^i£«:fflSt-S 

?fSI5^<* Wl76.9imi. S$152.3mm) 1 1 

ai. m2©«mctB^T€.*'Cv»(* (fcix.^, i^a 
33.AmK S$132.3mn) 1 1 b i*>6R)S-:>-r*J 0 . 




O.SmmCDXx^bX^rrtrijD. *1.7tnm©gf1P l 6 

XV 1 7*^t9:W?>n-CI,>S. «±©ffifiS5*s-:?'-7X 

[0 02 1 ] ^/c> ■y'yX-^^mm.l 7-t?^5feLfc:7'7 
X-7:f5> 6 -r > I # tUT fcJi)© af- >g 1 1 ffi urn® 1 

1 8 aijoismsi 8 bi-c^^^sn-cc^-s. cne> 

imffl|Ig-C^S3tiri,^-5)o i^-^V K^^l 8 aKiJ. fc 20 

«635«t?&-5„ iffljim®! 8 biCW, Sl.Smn 
©?LA^. -'I' 1 8 a©7L{C?^lSjUrP3ttr* 
■So ?l^aiL«@l 8©$t(c»:7"n-fexgl 2i<ct^r>X 
C^.2>. 7*n-fe;:^Sl 9ic»gf»,^©>l<>7" (a^-S-T) 

amffil 8 b©rHl«:, /ci^li. lkV©-YjJ->5ISIiSl/ 

[0 02 2] «±©<f:^(c1«RS$nfc-Y:t>j!S{c-:)t,» 

1 9©?!W^;VX)E^3&s. ftii^tf. o.oiPa©<!:t. 

Xvi^SS©lt#*'Xj£:^W*5)0.2Pa<i:^cS. vYi'P 

(S^-tf-T) ^M-CNM=3^^i5'5' 1 3CCj||<5.n€)<, x^ 
■7'?i5t^©5=-*-:^-2 l*»aSf SCtKJ;^. fctfL 

2 .45CH2-C150W©-? aig? 2 2 + 
^ 1 Hctt*&2ti5. ia3K:^J^-rJ:^fc. 

1 1 ^r^LtrSf/c-^-f i'aiS2 2(3:. SISftRfe 40 

1 4©fflija:^ja*^6rtgp{ci*i^3n^„ -eur. v^^^ 

u?^2 2 WRm#R« 1 4«iS<k4»'i:^^<* 1 1 h^WBi. 
\ 5t©IBirJS*fb)5:^6il^<*RIRl 4rtgp 

1 5©m 1 6^jlUrx-'N'^-b> h2g?2 3*i|Si-r 

x>'^•:^•t^> hjg2 3 it*. ^?L^5:«m.5K:onii 
SSIf!*5*g?ISMtS!fl<J{cjg{gL/. ?)gcS:^l^iI{c«jg©Jg*aXf> 
<£t^i*^-c*.s= ^?LSi 5©^Ba*>6ifn.s{ctaeor 



I^^I 0-247598 

[0023] M-^*>{t3yx{Cfc<i:;^.«T;l'd'>*^ffl 
rSi. x>'^•:^-fe> hj^{cj:«5. Rftf©:7*^Xv^^ 
1 7K:7^-f ;^i't*;©7"7Xv2 4*sifiR3n.2>o cntc 

J;"3. ^IHfU+ftfT^^ 1 l*^6-;^7Xv^fi£Ml 7* 

■r©M«7*5Xvi(Sibr©mftl^W^S, 'm^. fct 
->-;L-K^l 8 atc5^or-ikv©®E5:J]l]SS 
ffil 8 bJCEPJin-rSi. ms»TiriS©r;U:J>-f :t>t•- 
0, ¥lB]f4+f tf^^ 1 1 *^6-7-7XvSfS^l 7^$ 
Km® 1 8 a*Jj:0'ttIji1iS 1 8 b $-C©^« 
'/:i->as<tor©«l«8*^TS. 

±12©=!; ') fj:^f^X- > T :J> -< :t > l^- A«gSE?g]g6m 

[0024] ( llife©J^Ss 2 ) Ji(T*l%B^©^ 2 ©Hffi 
©^JStCoc^r^ 0M«r#Mbi&*S6l!iW^-5. 04 « 

*;^H^©i^ 2 <Dm^(DMm(D->-^ XTmmmm^frkrm 
mmx'$>^, S4ic*ji,i-c. 3 ntv=yx-?^^m^m 

SSS. 3 2{«^aa«. 3 3li**X^An, 3 4(i 

umn, 3 5 «*^^gi©ffliM©-si5^3-i L -cmm^ n 
/t0i^j*«r, ffiP3 6*s^t^6nrc^.2,. cc-cti 

S40iim©?=v:«rWW-Cl»S. 3 7»lpri3li*«i2gRe*4> 

'>r*t[fiju^L.r*.SI^2^«:^-e^0. 3 8(il^l 
i H 2 iSi*® i ©3g^4Cfi*/cgim«-C * 5 . 

3 9 itmrnims a fHicmm^=^BMSi±i>tc^<Dmm 

[0 02 5 ] W±© J: ^ icmm^ infcV'y XvMS^g 

SgS:||3 1 ^o.iPaWT©X^SST'X^f«,L. T;1' 
=i>?:;*7;^^AP3 IrtCC^AL/T. 
■:'*7Xv,.i^jAai:^r'*^i0Pe®S«:p|jET'5. <Xtc> a 

ilW*^3 8 (CCf«/*$10nun©^^•-^^ •y tJ'X:^' 
7X) ©F*3g|5tCi^3-a:. ^Ii9<*!g3 5i^2 2»<*g 
3 7©ra-CSW3-<i?.o C©<t#raP3 6©itS3!)^-7^ 
i'V3jR4 0©?gfi (12.4cm ) J;*)*^!^^^!,^©-^ §|| 

P3 6 *jiLrz:;^ffi]'\ -7^-^7 02^4 Oi)iBMti>ct 
^S©?^?r^?>^fc»x^^•:^^2>l-^g4 0 

6 (C «pm<*^?rRffi <h L- fcm-^COWm-'-y 5 ^ 

3 >$sm=S:^i^-r„ ^st^c*5epapsfgs(cmjs^*5x 

3 1 ffiijtc iSii /<£ r C ^ -5 (Dlfi^lP -2> , C ©aSgW 
tcj:»). K^lfS3 1 Cci9:S?tifcT-x-5 3-<;i' (H^ 

•ti-r) ©h ^)ij--^'m.^-m^^c['vmi'±^twmm 

S3 2±K:T>'Udf>7"^X-7 3 2^:16^3 -a- .2>£:i*5-C 
-€■©«. ;</XE;>3?:i(HlbT. :/vXvMa*ff 

[0 02 6] V-^^Pzg©y^•>7-*100W<^;Ufci«^^C 

». r;u=f>*'xjE;t»iPa-c. 3xl0" (ffl/cm') 




[0 02 7] c<Dmm^hmibf>^rj:^^i,c, :$mmm 

[0 02 8] i^mmZ) ii<T*l%l^©m3 ODHife 

Bm<Dm 1 ^**g3 7 <Dma3 e ^«sifi^wr^?L« 

{C L/c^ 1 mP^^VS, *) > ^0C>{fe©4>©«l| 2 CDUSS© 

Ojg P^f*K5 3 (CC-C{*i?§10inni 20 

5 1 <b»2^«5 4<Dra'Cig*fS-&S<b. 

5 1{C. /cix.«Sl.7tmiCDran5 5*«tJt<iMWraP 

X-7Mffi30i?T A €> C <h -2. , 

[0 02 91 (ID5S©m4 ) Ji(T*#feW©»4 ©USS 
cWf5«|{c-:»(,^-C0M^#ML;^j:*5P,UiHJ-rS, C©||4 30 

8«*l%B^(Dm4®^J6©m^*^-r»iDiH-r-*^. m 

8 «c *j t i T > 6 1 «ii 3 (Dmmmmom i 5 1 

i»2ig{*«5 4iS:-i*ftL/c^?L*gJ^«!SS-C*9 > 
S fc. m 3 ©HJSCD 5 2 8 2 i 

SgJfJiiig© 6 3 CDffi;?*.^^:^■^^• t h . ^<om<D hOitm 3 

[0030] fel±CD J: ^ ^c«gJ(C BJiil6 2 tJ^ 40 

^EB^jg'S 6 3 ( C C Ti* F^lg \t-iai09 .22mmX 54 . 16mni 

1 (CC-C«F«iMTj-fl6200imiX25mn) ©cfitCj^AS ia/c 
K^f*K6 6 (CC-C{*)1325nri©^'J'l' U 

9i$ii?>t. t'lmmmm.me i®-fliijBtc. /ciA« 

Sl. 7ttin©gaP 6 7 ?r^l^{i^W|gP^45%{c-r ^ C <!: tc 
i*s-C-5>. ivC4^-fe> hi66 8«i^M^caaj&=S:ff5fiS 50 



|||^1 0-247 59 8 

^•^X-;' 6 9*16*5 #4, ^^7L3E§Jg«?filf 6 1 © 

v-Y i'Oig^AP? 0 {c*t|fij-r^(|iJ®t*^*&*^4S7 1 T 
AO. J§?f^®jge6 3©5SMif«iM7 2 i-Cv^^DiS6 

[0 03 1 ] (mmmms) &.r:^mM<Dm50)mm 

^©ffe©S|5^«l|3 ©||«S©?^J!8©fl|fiRi iSifilAj: 4>©-c 

$>»5, 82titmm&m. ssitmmw, 8 5a, ssb 

«S«. 8 6«K^^f|. 8 7»:^7X^AP-C'*-5.= R 

3 <o±rmmicmD 8 4 e>nr c^sfcit). 

i^mmmms i ©±TMfflij«:a«8 5 a. 8 5b imm 

[0 03 21 immmme) ^tr^mMcome (omm 
<Dnm(Dmmt. ^K^kPimommicmn * c i «: j: 

0> KCc:/7X-:r^n,ii©2S*[6]±3-t±-5Ci*5r'#S 
j;^{CL;^c^>©T*-5o S 1 0 «:*c^q^©l| 6 ©^S© 

?^,®*^-r»iMj^ii8itisi-c&2., m 1 0 fcfct^r. raps 

5tt, ^3©|ISi©J^^©^?L^55 1 iil^mSS 3 <!: 

m2^w:«5 4*fg!t^icu. mimwmztmzmw 
m5t<D!sncmm.m.m9 6^mi^btci><D-ciibK). ^ 

(Di^o^^itm 3 (omiM<Dnm(DmfS. t mwj: h ©r* 

5. C©<i:^^j:«i;i!4(cT-5Ct{cj;0, cfcO^S©]^^^ 
>^5X-v?:l6*3-li-^C<i:iJ)ir^. :/^Xv^fiffi;&-r -2. 

[0 03 3] 

fHicmmm^&Bm^ii^^mt , m i ©eSf^iCHtrieme 

j^©i^gct'3^C»S©iaP*33:W. C<D^DA^ib'Mtim 
r<i,^mm-c. *&-lS?5e[K:7-^Xv«:*i$ti-5c 

^. IS/C. i^-mc>Pfr2)«g©*IJ®tt4>Ia]±T§C<i: 
[^^©fflWjriSisj] 

[01] :^mBM(om 1 ©llife©Jf$Si(c*jW^ -f :t >iS© 




[02] :^^m<om 1 <Dmm(Dmmicisi-) i>^4^ 
[03] :^mmm i <o'^m<owMv:is\.-i >m(D 

[07] :$imm<Dm 3 seojFJSiKfew s x-v'ja 



ijl^l 0-247598 
[09] :^mm<om 5 (0||J6CDJi5SS{C*jlf ^> y ^ XvUa 

tea«®©BTffijftiiia0o 

[011] t;f*^J(cfcW^y^X-7#6iJ5S©BrB0. 
[tf^osiBj] 
5 1 1^ 1 

5 2 ^ei^jS 
5 3 

5 4 m2mt^m 
55 rap 

5 7 -7*7 Xv 



1 ] 



[02] 



^xm^JO20 41«S»*11a NSn^tri^^' 1 3 Nffi!a*i»^3 




d^it^l 1 b 

MQ1 6 
1 8b 



[0 3] 




r 17 5- □ -b X a t 9 



X V-Jl, K«a 1 8 a) 




[06] 




Best Available Copy 



10-247598 



[04} [1^9} 




mio] 




ma 3 6 xA;^-fey hjft 4 1 



[1171 mil] 




Best Available Copy 




(51) Int. CI." ^j30fa# 

H 0 1 L 21/304 3 4 1 

H 0 5 H 1/46 

// H 0 1 L 21/3065 



F I 

H 0 1 L 21/304 3 4 1 D 

H 0 5 H 1/46 B 

H 0 1 L 21/302 B 



Best Available Copy 



